Fascinating phenomena have been known to arise from the Dirac theory of relativistic quantum mechanics 1 , which describes high energy particles having linear dispersion relations. Electrons in solids usually have non-relativistic dispersion relations but their quantum excitations can mimic relativistic effects. In topological insulators, electrons have both a linear dispersion relation, the Dirac behavior, on the surface and a non-relativistic energy dispersion in the bulk 2-6 . Topological phases of matter have attracted much interest, particularly broken-symmetry phases in topological insulator materials. Here, we report by Nb doping that the topological insulator Bi 2 Se 3 can be turned into a bulk type-II superconductor while the Dirac surface dispersion in the normal state is preserved. A macroscopic magnetic ordering appears below the superconducting critical temperature of 3.2 K indicating a spontaneous spin rotation symmetry breaking of the Nb magnetic moments. Even though such a magnetic order may appear at the edge of the superconductor, it is mediated by superconductivity and presents a novel phase of matter which gives rise to a zero-field Hall effect.
Magnetism and superconductivity have been considered mutually exclusive since the 1950's when it was found that magnetic impurities strongly suppress superconductivity. Recent research has focused on unconventional superconductivity that can coexist with spin magnetism.
Currently, only uranium compounds UGe 2 7 , URhGe 8 and UCoGe 9 have been shown to exhibit superconductivity below 1 K inside the ferromagnetic phase, which is in proximity to a quantum phase transition. Coexistence of a magnetism and superconductivity in a topological insulator (TI)
is still lacking though it has been theoretically postulated to be an important ingredient of oddparity spin-triplet pairing for a topological superconductor (TSC). Similar to TIs, TSCs are predicted to have topologically protected edge excitations, provided by Majorana fermions instead of the proven Dirac fermions. Majorana fermions are considered exotic particles, which are identical to their own anti-particles 10 . Majorana fermionic bound state can serve as building blocks for fault tolerant topological quantum computing 11 ; meanwhile, finding them in condensed matter is an active area of current research [12] [13] [14] . The TSC promising candidate is Sr 2 RuO 4 15 , which experiments suggest that it has a chiral p-wave spin-triplet superconductivity, analogous to the A phase of superfluid 3 He. The Nb-intercalated Bi 2 Se 3 , Nb x Bi 2 Se 3 becomes a superconductor. Although Nb is usually considered as non-magnetic cation, the intercalation also turns the parent compound Bi 2 Se 3 into a magnetic system which indicates the possible presence of a p-wave spin-triplet superconductivity in Nb x Bi 2 Se 3 .
Nb x Bi 2 Se 3 crystalizes into a rhombohedral structure, identical to that of Bi 2 Se 3 as shown in Fig. 1(a) Fig. 2(c) ).
The longitudinal resistivity ρ in Fig. 2(d) shows metallic behavior from room temperature to 3.6 K. The superconducting transition starts at 3.6 K and ρ drops to zero at ~ 3.2 K (Fig. 2(e) ).
The field-dependent ρ in Fig Consistent with the ARPES, Hall effect measurements confirm the n-type conductivity at temperatures above T c . In the normal state of Nb 0.25 Bi 2 Se 3 , the transverse resistivity ρ yx at 3.8 K is a linear function of the applied magnetic field suggesting that a single type of electron carriers dominates the transport. The carrier density n e , calculated from the Hall coefficient R H (Fig. 4(a) 
